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Strategic Purpose

To evaluate potential landform and hydraulic modifications intended
to moderate the high salinities experienced in the Nueces Delta and
Nueces Bay during periods of limited freshwater inflows, with the
expected benefit of improving marsh habitat.



Project Objectives

To evaluate specific projects designed to increase the area and

duration of freshwater inundation of wetland areas within the
Nueces Delta.
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The Process

The Project Team drew on the collective experience and knowledge
of over thirty years’ work on the concept of diverting freshwater
inflows from the Nueces River and making greater amount of
freshwater available to the marsh systems within the Nueces Delta
and areas within Upper Nueces Bay.

The development, analysis and final selection of the projects
evaluated in this study involved an iterative process of professional
judgement, modeling, evaluation of modeling results, solicitation
of stakeholder input, refinement of options, additional modeling
and synthesis of modeling results.
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Original Projects Evaluated

Project # |Project Title
1 Upper Delta Nueces River to Rincon Bayou Diversion
2 Upper Rincon Bayou Diversion to high marsh/wetlands North of Rincon Bayou
3 East end of Upper Rincon Bayou control structure & diversion to South Lake area
4 Maiddle Rincon Bayou to South Lake Diversion
5 North Lake to South Lake system diversion
6 Lower Delta Nueces River Diversion
7 Diversion of Odem WWTP Discharge and Peters Swale Stormwater
8 Restoration of Allison WWTP Discharge to South Lake

Others Nueces Delta Face/Nueces Bay Projects; Landform Modifications (as opposed to

hydraulic modifications) to create/improve habitat (i.e., excavations)




Projects Included in Final Modeling

Project # |Project Title

1 Upper Delta Nueces River to Rincon Bayou Diversion
2 Upper Rincon Bayou Diversion to high marsh/wetlands North of Rincon Bayou
3 East end of Upper Rincon Bayou control structure & diversion to South Lake area

Middle Rincon Bayou to South Lake Diversion

5 North Lake to South Lake system diversion

6 Lower Delta Nueces River Diversion
E 7 Diversion of Odem WWTP Discharge and Peters Swale Stormwater D>
—
8 Restoration of Allison WWTP Discharge to South Lake

Nueces Delta Face/Nueces Bay Projects; Landform Modifications (as opposed to

Others
hydraulic modifications) to create/improve habitat (i.e., excavations)
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* What is the relationship
between vegetation

assemblages and salinity?




Physical Setting

Highway 77 ; 4
3 Approwimate Scale
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* Microtidal
(¥15 cm amplitude)
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Physical Setting, cont’

Typical Winter  versus
Low Water
Conditions

Inundation

during Fall
High Water



Continuous Monitoring
(2009- 2010)

e 2 sites along the Rincon Bayou

e 2 salinity loggers per site
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Creekbank salinities
responded strongly to
inflow events

Average creekbank
salinity = 23.8+7.7

Average interior marsh
salinity=44.2+3.4

Water levels vary
seasonally
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Precipitation Impacts

0.3
0.2
0.1
0.0

Sediment exposure is
strongly controlled by
semiannual tides o1

Daily Mean
Tidal Level (m)

03 04 05 06 07 08 09 10 11 12 01 02 03 04 05 06 07 O€
2010 2011

ra
o
1

b S

]
(=]

Flushing of porewaters
by precipitation limited
to exposed sediments

—_
o
1

Mean Salinity Change (%o)

o
I

Exposed Sediments Inundated Sediments



Long Term Monitoring (1999-2011)

1. Plant abundance measured by quadrat on a
percent cover basis

2. Porewater collection

3. Gauged freshwater inflows
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Nueces River Discharge (m3)
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Environmental Controls (cca)

Scores for constraining

variables Axis 1 Axis 2
Porewater Salinity 0.59 -0.45
Porewater Ammonium -0.01 0.34
Soil Moisture -0.94 0.27
Distance to Tidal Creek 0.40 0.37
Distance to Nueces Bay 0.59 0.64
% Variance Explained 77.93 14.08

* Soil moisture and porewater salinity have large
impacts on the overall vegetation assemblage

* The delta is characterized by an estuarine gradient




Vegetation
Community
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Salinity tolerance of
Spartina alterniflora

Porewater salinity

exceeding 25 caused
consistent decline in
Spartina abundance
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Salinity tolerance

Species

Spartina alternifiora
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Salinity tolerance of Spartina alterniflora consistent with
important faunal species
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Project Alternative Modeling

Criteria established to compare alternatives:

- Provided a water column depth of =1 cm

- Provided an inundation duration of > 6.2 hours

- Provided a salinity of <25 ppt, <20 ppt, < 15 ppt

The depth and duration correspond to a typical tidal flooding period.



Modeling Parameters for Simulations

Water from the C’alallen Pool discharged into Upper Rincon Bayou
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Existing System | 1,200 ac-ft | 2,453 acres inundated
Existing system | [T

1200 ac-ft of freshwater with 1 pump 10 30

Flooded Days
2453 acreS inundated - minimum depth of 1 cm with

salinity less than 25 ppt for
duration of more than 6.2 hours.

. 50 acres




Modified System (Projects 4 & 5) | 1,200 ac-ft | 2,823 acres inundated

Two channels added
1200 ac-ft of freshwater with 1 pump
2823 acres inundated .

||||||l|||||||||||lHl_
1 30
IgloodedDays

minimum depth of 1 cm with
salinity less than 25 ppt for
duration of more than 6.2 hours.
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Existing System | 3,000 ac-ft | 4,511 acres inundated
Emstmgsystem - |||||||\||||||||||_

3000 ac-ft of freshwater with 1 pump ' 10 20 30

Flooded Days
4511 acres inundated - minimum depth of 1 cm with
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Modified System (Projects 4 & 5) | 3,000 ac-ft | 5,120 acres inundated
Two channels added | [T

3000 ac-ft of freshwater with 1 pump , 10 30

Flooded Days
5120 acres inundated . minimum depth of 1 cm with

salinity less than 25 ppt for
duration of more than 6.2 hours.

. 50 acres
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Modified System (Project4 & 5) | 1,200 ac-ft | Salinity <25 ppt

Inundation Comparison

1200 ac-ft of freshwater with 1 pump Minimum depth of 1 cm with

salinity less than 25 ppt for
duration of more than 6.2 hours.
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Modified System (Project4 & 5) | 3,000 ac-ft | salinity <25 ppt

Inundation Comparison

3000 ac-ft of freshwater with 1 pump MidinE depth ol=EEm,with

salinity less than 25 ppt for
duration of more than 6.2 hours.

F Acres in

+ 1 common with
WO, - A : i -y & Existing
. J_ _hr,,-__,-iﬁfi' /S sk = b i System:

. 889 acr;es newly jlooded,ihrough channels Y

L=

'279 acres Iosryat are flooded thh exnstlng systeTn |

L] 4232"acres-ﬂooded in common B 1 e 3 B Addition:

Ry




Modified System (Project4 & 5) | 1,200 ac-ft | salinity <20 ppt

Inundation Comparison

1200 ac-ft of freshwater with 1 pump Minimum depth of 1 cm with

salinity less than 20 ppt for
duration of more than 6.2 hours.

Acres in
common with

: W " S Existing
: J o r...: e ¥ = ik " 5 System:
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Modified System (Project4 & 5) | 3,000 ac-ft | salinity < 20 ppt

Inundatlon Comparlson
3000 ac-ft of freshwater with 1 pump

Minimum depth of 1 cm with
salinity less than 20 ppt for
duration of more than 6.2 hours.
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Modified System (Project 4 & 5) | 1,200 ac-ft | salinity < 15 ppt

Inundation Comparison
1200 ac-ft of freshwater with 1 pump

Minimum depth of 1 cm with
salinity less than 15 ppt for
duration of more than 6.2 hours.
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Modified System (Project4 & 5) | 3,000 ac-ft | salinity < 15 ppt

Inundation Comparison

3000 ac-ft of freshwater with 1 pump Mgt depth ofiEEmwith

salinity less than 15 ppt for
duration of more than 6.2 hours.
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Modified System (Project 4 & 5)

Summary of Results for

Varying Salinity Criteria and Volumes Pumped

Salinity Criteria: < 25 ppt < 20 ppt < 15 ppt
Ac-ft pumped: 1,200 3,000 1,200 3,000 1,200 3,000
New Acres: 720 889 398 1,034 212 882

Acres in
Common w/ 2,103 4,323 1,595 3,167 1,314 2,237
Existing System:
Net Addition: 370 610 -150 282 -224 -135

The overall picture is that the simple inclusion of the channels is effective in
increasing the area flooded with 20-25 ppt salinity, but at the expense of
reducing some of the areas that would otherwise see salinities below 15 ppt.
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Conclusions

Evaluation of several potential landform and hydraulic modifications in
the Nueces Delta/Upper Nueces Bay revealed that two new channels
diverting water from Rincon Bayou would inundate and lower salinities in
areas to the south of the main channel, as compared to existing
conditions, although, in some cases, at the expense of some areas which
were inundated before the new channels were included in the model.

The recently developed hydraulic model of the Nueces Delta proved to
be extremely useful in the preliminary evaluation of project alternatives
and the quantification of impacts associated with selected configurations
of hydraulic modifications.

Further modeling should be undertaken to design and evaluate a “system
operations” concept for the pumping of required Pass-Thru flows into
Rincon Bayou and the operation of water control structures which would
be associated with the two proposed diversion channels.




